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DETAILED ACTION 
Drawings 

The drawings were received on September 30, 2003. These drawings are not 
acceptable. 

Figure 3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Koike et al. (US Patent # 4,514,766) in view of Yamada (US Patent # 6,236,434) and 

further in view of Harada (US Patent # 6,21 1 ,915). 



Application/Control Number: 10/620.459 Page 3 

Art Unit: 2622 

2. In regard to claim 1 , note Koike discloses the use of a solid-state image pick-up 
device having a plurality of photoelectric converting devices arranged in a row direction 
and a column direction orthogonal thereto over a surface of a semiconductor substrate 
(figure 2: 1), comprising a vertical transfer section for transferring a charge from the 
photoelectric converting device in the column direction (figure 2: 2), a horizontal transfer 
section for transferring a charge from the vertical transfer section in the row direction 
(figure 2: 3'), and an output section for outputting a signal corresponding to a charge 
transferred through the horizontal transfer section (figure 1: 4), the vertical transfer 
section includes a plurality of vertical transfer channels formed on the semiconductor 
substrate corresponding to the photoelectric converting devices provided in the column 
direction, a plurality of vertical transfer electrodes formed to cross each of the vertical 
transfer channels as seen on a plane, and a charge reading region for reading a charge 
of the photoelectric converting device onto the vertical transfer channels (figure 2: the 
transfer channel is considered to be path 2, the transfer electrodes are only partially 
illustrated by 5-1 and 5-2, and the charge reading region is considered to be the arrow 
output from each pixel), the charge reading regions of the photoelectric converting 
devices which are adjacent to each other in the column direction are formed between 
the vertical transfer channels which are different from each other (figure 2: adjacent 
pixels in the same column are output to separate vertical transfer channels in opposite 
directions). 

Therefore, it can be seen that the Koike device lacks the use of a plurality of 
high-sensitivity photoelectric converting devices arranged like a tetragonal grid in the 
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row direction and the column direction orthogonal thereto and serving to carry out a 
photoelectric conversion having a relatively high sensitivity, and a plurality of low- 
sensitivity photoelectric converting devices arranged like the tetragonal grid in the row 
direction and the column direction orthogonal thereto and serving to carry out a 
photoelectric conversion having a relatively low sensitivity, wherein the high and low 
sensitivity photoelectric converting device are arranged at an equal array pitch in 
positions shifted by 1/2 of the array pitch from each other in both the row and column 
direction, vertical transfer channels that take a winding shape extended wholly in the 
column direction between the photoelectric converting devices, and vertical transfer 
electrodes that take a winding shape extended wholly in the row direction between the 
photoelectric converting devices. 

Yamada discloses the use of a solid-state image pick-up device wherein the 
photoelectric converting device are arranged at an equal array pitch in positions shifted 
by 1/2 of the array pitch from each other in both the row and column direction (figure 1), 
vertical transfer channels that take a winding shape extended wholly in the column 
direction between the photoelectric converting devices (column 3, line 63- column 4, line 
16 and figure 1: 16-17), and vertical transfer electrodes that take a winding shape 
extended wholly in the row direction between the photoelectric converting devices 
(column 6, lines 14-40 and figure 8: 39-42). Yamada teaches that the use of a solid- 
state image pick-up device wherein the photoelectric converting device are arranged at 
an equal array pitch in positions shifted by 1/2 of the array pitch from each other in both 
the row and column direction, vertical transfer channels that take a winding shape 



Application/Control Number: 10/620,459 Page 5 

Art Unit: 2622 

extended wholly in the column direction between the photoelectric converting devices, 
and vertical transfer electrodes that take a winding shape extended wholly in the row 
direction between the photoelectric converting devices is preferred in order to reduce 
distance between adjacent columns and thereby increase the sensor resolution (column 
4, lines 50-64). Therefore, it would have been obvious to one of ordinary skill in the art 
to modify the Koike device to include the use of a solid-state image pick-up device 
wherein the photoelectric converting device are arranged at an equal array pitch in 
positions shifted by 1/2 of the array pitch from each other in both the row and column 
direction, vertical transfer channels that take a winding shape extended wholly in the 
column direction between the photoelectric converting devices, and vertical transfer 
electrodes that take a winding shape extended wholly in the row direction between the 
photoelectric converting devices is preferred in order to reduce distance between 
adjacent columns and thereby increase the sensor resolution, as suggested by 
Yamada. 

Harada discloses the use of a plurality of high-sensitivity photoelectric converting 
and a plurality of low-sensitivity photoelectric converting devices serving to carry out a 
photoelectric conversion having a relatively high and low sensitivity (column 1 , lines 20- 
30). Harada teaches that the use of a plurality of high-sensitivity photoelectric 
converting and a plurality of low-sensitivity photoelectric converting devices serving to 
carry out a photoelectric conversion having a relatively high and low sensitivity is 
preferred in order to widen the dynamic range of the imaging device (column 1 , lines 20- 
30). Therefore, it would have been obvious to one of ordinary skill in the art to modify 
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the Koike device to include the use of a plurality of high-sensitivity photoelectric 
converting and a plurality of low-sensitivity photoelectric converting devices serving to 
carry out a photoelectric conversion having a relatively high and low sensitivity is 
preferred in order to widen the dynamic range of the imaging device, as suggested by 
Harada. 

3. In regard to claim 2. note the primary device of Koike in view of Yamada and 
Harada discloses the use of a solid-state image pick-up device having a plurality of 
photoelectric converting devices, as claimed in claim 1 above. 

Therefore, it can be seen that the primary device lacks the use of four vertical 
transfer electrodes are corresponding to one photoelectric converting device and are 
driven by vertical transfer pulses having eight phases together with the four vertical 
transfer electrodes corresponding to other photoelectric converting devices which are 
adjacent to each other in the column direction. Official Notice is taken that the concepts 
and advantages of using four vertical transfer electrodes provided corresponding to one 
photoelectric converting device and are driven by vertical transfer pulses having eight 
phases together with the four vertical transfer electrodes corresponding to other 
photoelectric converting devices which are adjacent to each other in the column 
direction are notoriously well known and expected in the art. Therefore, it would have 
been obvious to one of ordinary skill in the art to modify the primary device to include 
the use of four vertical transfer electrodes provided for each pixel in that are driven by 



Application/Control Number: 10/620,459 Page 7 

Art Unit: 2622 

vertical transfer pulses having eight phases in order to increase the transfer speed and 
capacity of the imaging device. 

4. In regard to claim 3, note the primary device of Koike in view of Yamada and 
Harada discloses the use of a solid-state image pick-up device having a plurality of 
photoelectric converting devices, as claimed in claim 1 above. 

Therefore, it can be seen that the primary device lacks the use of two vertical 
transfer electrodes are corresponding to one photoelectric converting device and are 
driven by vertical transfer pulses having four phases together with the two vertical 
transfer electrodes corresponding to other photoelectric converting devices which are 
adjacent to each other in the column direction. Official Notice is taken that the concepts 
and advantages of using two vertical transfer electrodes provided corresponding to one 
photoelectric converting device and are driven by vertical transfer pulses having four 
phases together with the two vertical transfer electrodes corresponding to other 
photoelectric converting devices which are adjacent to each other in the column 
direction are notoriously well known and expected in the art. Therefore, it would have 
been obvious to one of ordinary skill in the art to modify the primary device to include 
the use of two vertical transfer electrodes provided for each pixel in that are driven by 
vertical transfer pulses having four phases in order to increase the transfer speed and 
capacity of the imaging device. 
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5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sekine et 
al. (US Patent # 4,336,556) in view of Yamada (US Patent # 6,236,434) and further in 
view of Harada (US Patent # 6.211.915). 

6. In regard to claim 4, note Sekine discloses the use of a solid-state image pick-up 
device having a plurality of photoelectric converting devices arranged in a row direction 
and a column direction orthogonal thereto over a surface of a semiconductor substrate 
(figure 1 1 : 23), comprising a vertical transfer section for transferring a charge from the 
photoelectric converting device in the column direction (figure 11: 21), a horizontal 
transfer section for transferring a charge from the vertical transfer section in the row 
direction (figure 4: 26). and an output section for outputting a signal corresponding to a 
charge transferred through the horizontal transfer section (figure 4: 6). the vertical 
transfer section includes a plurality of vertical transfer channels formed on the 
semiconductor substrate corresponding to the photoelectric converting devices provided 
in the column direction, a plurality of vertical transfer electrodes formed to cross each of 
the vertical transfer channels as seen on a plane, and a charge reading region for 
reading a charge of the photoelectric converting device onto the vertical transfer 
channels (figure 1 1: the transfer channel is considered to be path 21, the transfer 
electrodes are only partially illustrated by 01 and $2. and the charge reading region is 
considered to be the arrow output from each pixel), the vertical transfer channel takes 
such a shape as to connect two winding shapes extended wholly in the column direction 
between the photoelectric converting devices (figure 11: 21 is considered to extend in 
both the left and right directions in a winding pattern connected at electrode 01 ; an 
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example can be seen below), and that the respective vertical transfer channels are 
shared for the transfer of the charges from two adjacent columns (figure 1 1 : 21 , 4>1 and 
02). 




Therefore, it can be seen that the Sekine device lacks the use of a plurality of 
high-sensitivity photoelectric converting devices arranged like a tetragonal grid in the 
row direction and the column direction orthogonal thereto and serving to carry out a 
photoelectric conversion having a relatively high sensitivity, and a plurality of low- 
sensitivity photoelectric converting devices arranged like the tetragonal grid in the row 
direction and the column direction orthogonal thereto and serving to carry out a 
photoelectric conversion having a relatively low sensitivity, wherein the high and low 
sensitivity photoelectric converting device are arranged at an equal array pitch in 
positions shifted by 1/2 of the array pitch from each other in both the row and column 
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direction, vertical transfer electrodes that take a winding shape extended wholly in the 
row direction between the photoelectric converting devices, and that the pixels from 
adjacent columns that share a respective vertical transfer channel are of high and low 
sensitivity. 

Yamada discloses the use of a solid-state image pick-up device wherein the 
photoelectric converting device are arranged at an equal array pitch in positions shifted 
by 1/2 of the array pitch from each other in both the row and column direction (figure 1) 
and vertical transfer electrodes that take a winding shape extended wholly in the row 
direction between the photoelectric converting devices (column 6, lines 14-40 and figure 
8: 39-42). Yamada teaches that the use of a solid-state image pick-up device wherein 
the photoelectric converting device are arranged at an equal array pitch in positions 
shifted by 1/2 of the array pitch from each other in both the row and column direction 
and vertical transfer electrodes that take a winding shape extended wholly in the row 
direction between the photoelectric converting devices is preferred in order to reduce 
distance between adjacent columns and thereby increase the sensor resolution (column 
4. lines 50-64). Therefore, it would have been obvious to one of ordinary skill in the art 
to modify the Koike device to include the use of a solid-state image pick-up device 
wherein the photoelectric converting device are arranged at an equal array pitch in 
positions shifted by 1/2 of the array pitch from each other in both the row and column 
direction and vertical transfer electrodes that take a winding shape extended wholly in 
the row direction between the photoelectric converting devices is preferred in order to 
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reduce distance between adjacent columns and thereby increase the sensor resolution, 
as suggested by Yamada. 

Harada discloses the use of a plurality of high-sensitivity photoelectric converting 
and a plurality of low-sensitivity photoelectric converting devices serving to carry out a 
photoelectric conversion having a relatively high and low sensitivity pixels in different 
columns (column 1 , lines 20-30 and figure 4). Harada teaches that the use of a plurality 
of high-sensitivity photoelectric converting and a plurality of low-sensitivity photoelectric 
converting devices serving to carry out a photoelectric conversion having a relatively 
high and low sensitivity in different columns is preferred in order to widen the dynamic 
range of the imaging device (column 1 , lines 20-30). Therefore, it would have been 
obvious to one of ordinary skill in the art to modify the Koike device to include the use of 
a plurality of high-sensitivity photoelectric converting and a plurality of low-sensitivity 
photoelectric converting devices serving to carry out a photoelectric conversion having a 
relatively high and low sensitivity in different columns is preferred in order to widen the 
dynamic range of the imaging device, as suggested by Harada. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US005283451A: note the use of an imaging device having different phases for 
image transfer. 
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US006760071 B1 : note the use of an imaging device having different phases for 
image transfer. 

US006583818B1: note the use of an imaging device having different phases for 
image transfer. 

US006690421B1 : note the use of an image sensor having pixels of the same 
column that are output to different transfer channels. 

US005306906A: note the use of winding transfer channels. 

US004242700: note the use of combined transfer channels. 

US005051832: note the use of an imaging device having different phases for 
image transfer. 

US004602289: note the use of pixels that are output in different directions. 
US005274476A : note the use of an image sensor having pixels of the same 
column that are output to different transfer channels. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chriss S. Yoder, III whose telephone number is (571) 

272- 7323. The examiner can normally be reached on M-F: 8 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivek Srivastava can be reached on (571) 272-7304. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



CSY 

January 4, 2007 
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